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Background 
The Stratospheric Observatory for Infrared 
Astronomy (SOFIA) is a telescope designed to 
capture infrared light from deep space, 
mounted in a highly modified Boeing 747 SP. 
Portions of the aircraft interior are showing 
signs of corrosion, and need to be coated with a 
material that will prevent further corrosion. Up 
to date, current anti-corrosive materials 
commonly used on aircrafts are incompatible 
with the very thin aluminum surface of the 
telescope mirrors.  
Results Engineering Solutions 
During application/curing of material: 
• Pump outgassing materials out of telescope 
cavity 
• Positive pressure enclosure for mirror 
• Cover application areas as material cures 
• Pump Telescope Assembly (TA) cavity to 
positive pressure 
Location of Telescope1 Areas of Corrosion 
Objective 
Due to the close proximity to the Telescope 
Assembly cavity, outgassing from anti-corrosive 
materials may deposit on the mirror. The 
purpose of our study is to find an effective 
corrosion preventive material with low 
outgassing properties. 
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Method 
Aircraft Requirements: 
• Corrosion protection 
• Wide operating-temperature range 
Optics Requirements: 
• Low outgassing properties 
• Short cure time 
• Aluminum neutral 
• Wide operating-temperature range 
Aircraft-
Compatible 
Materials 
Specifications Material 
Method of Corrosion 
Prevention Properties 
Corrosion 
Inhibitor 
Moisture 
Barrier 
Strength of 
Coat 
Drying/Non-
drying Film Thickness 
Mil-C-81309 LPS 1 yes yes soft drying 
ultra-thin (5 
microns) 
Mil-C-16173 LPS 3 yes no soft drying 
thick (50-100 
microns) 
Mil-C-85054 AMLGUARD yes yes hard drying Unknown 
BMS 3-38; DPM 
6498 Cor-Ban 27L yes no hard non-drying thick (50 microns) 
BMS 3-38 Cor-Ban 23 yes yes hard drying thin (.3 mils) 
NA Iridite 14-2 Chromate Coating hard drying Varies 
NA Iridite NCP Passivation Treatment hard drying Varies 
Optics-
Compatible 
Materials 
Material Purpose 
Method of Corrosion 
Prevention Properties 
Corrosion 
Inhibitor 
Moisture 
Barrier TML (%) CVCM (%) 
Operating 
Temperature Range 
(°C) 
Apiezon AP101 
Hydrocarbon 
vacuum grease no yes 0.14 0.05 -40 to 180 
Molykote (R) 321 Dry film lubricant no yes 1.54 0.02 Unknown 
Mastinox 6856K 
Jointing 
compound no yes Not Available Not Available -54 to 135 
Solvay Solexis 
Fomblin RT-15 PFPE Grease no yes 
1.29 0.66 -20 to 250 
Solvay Solexis 
Fomblin Y-Vac3 PFPE Grease no yes 
0.09 0.02 -20 to 250 
Dow Corning DC 
976 Silicone Grease no yes 
Not Available Not Available Unknown 
Future Work 
Test samples of these materials: 
• Molykote (R) 321 
• Solvay Solexis Fomblin RT-15 
• Solvay Solexis Fomblin Y-Vac3 
• Dow Corning DC 976 
• Apiezon 101 
Determine: 
• Working temperature range 
• Specific outgassing properties 
• Effective moisture barrier (prevents 
corrosion) 
• Cure time (8-16 hours?) 
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